I. WHY TRACK RESOURCE CONSUMPTION AND NATURAL CAPITAL?
Local governments succeed by helping all their residents live fulfilling lives, both today and in the future. The availability of natural capital, nature's ability to renew and provide resources and services, is not the only ingredient in this vision. However, without natural capital -without healthy food, energy for mobility and heat, fibre for paper, clothing and shelter, fresh air and clean water -such a vision is impossible. Thus, providing current and future human well-being depends on protecting natural capital from systematic overuse; otherwise, nature will no longer be able to secure society with these basic services.
How well do we use Earth's natural capital? Without measurements, we cannot effectively manage these essential natural resources. To take care of our natural capital, we must know how much we have and how much we use. This is no different from financially responsible households, businesses or governments using accounts to keep track of their income and spending. To protect our natural assets, we need similar accounts that keep track of the supply of natural resources available to us, and our demand on this resource supply.
II. ECOLOGICAL FOOTPRINT ACCOUNTS: CAPTURING HUMAN DEMAND ON NATURE
Ecological Footprint accounts act as balance sheets by documenting for a given population -a household, a district, a city, a region or humanity as a whole -the area of biologically productive land and sea required to produce the renewable resources this population consumes and assimilate the waste it generates, using prevailing technology. In other words, Ecological Footprints document the extent to which human economies stay within the regenerative capacity of the biosphere. (1) Such biophysical resource accounting is possible because resources and waste flows can be tracked, and because most of these flows can be associated with the biologically productive area required to maintain them. Since people use resources from all over the world and pollute far away places with their wastes, the Ecological Footprint accounts for these areas, wherever they happen to be located on the planet.
Footprints can be analyzed from a consumption perspective, (2) or at any stage of the production process. They can also be applied at all scales, from global down to any activity of organizations and populations, or for urban development projects, services and products.
The Ecological Footprint uses a common, standardized measurement unit to make results comparable, similar to financial assessments that use one currency such as dollars or Euros to compare economics. The measurement units for Footprint accounts are global hectares. They are adjusted hectares that represent the average yield of all bioproductive areas on Earth. (3) More precisely, a global hectare is one hectare of biologically productive space with world average productivity for the given year. When weighting each area in proportion to its usable resource productivity (that is, its annual production of usable resources and services), the different areas can be converted from hectares and expressed in a (different) number of global hectares of average productivity. "Usable" refers to the portion of biomass used by humans, reflecting the anthropocentric assumptions of the Ecological Footprint measurement.
In 2002 (the most recent year for which consistent data are available), (4) the biosphere had 11.3 billion hectares of biologically productive area corresponding to roughly one-quarter of the planet's surface. These 11.3 billion hectares include 2.3 billion hectares of water (ocean shelves and inland water) and 9 billion hectares of land. The land area is composed of 1.5 billion hectares of cropland, 3.5 billion hectares of grazing land, 3.9 billion hectares of forest land and 0.2 billion hectares of built-up land.
Since these areas stand for mutually exclusive uses, and each global hectare represents the same amount of biomass production potential for a given year, they can be added up. This is the case for both the aggregate human demand (the Ecological Footprint) and the aggregate supply of biocapacity.
The Ecological Footprint calculated for each country includes the resources contained within the goods and services that are consumed by people living in that country, as well as the associated waste. Resources 
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III. ECOLOGICAL FOOTPRINT RESULTS
For each given year, Ecological Footprint accounts track the Footprints and the natural capacity of roughly 150 nations (or the number of nations with populations greater than 1 million with available data). This data can then be scaled down to specific regions. Footprints for cities do exist. However, data for cities are not as consistently calculated as for nations and are therefore less comparable among cities. For this reason, Global Footprint Network, along with its 50 partner organizations, is developing sub-national calculation standards (Box 1).
The most recent edition of national Footprint accounts (5) shows that in 2002, the average Canadian required more than 7.5 average hectares to provide for his or her consumption. If everyone on Earth consumed at this level, we would need four additional planets. The average Italian lived on a Footprint almost half that size (4.0 global hectares), the average Mexican occupied 2.4 global hectares, and the average Indian lived on about one-quarter of that (0.7 global hectares). The global average demand is 2.2 global hectares per person (for more countries see Table 1 ).
In contrast, the current supply of biologically productive land and sea on this planet adds up to 1.8 hectares per person. Even less would be available per person if we allocated some of this area to the other species that also depend on it. Earth's ability to maintain the biodiversity that may be essential for the health and stability of the biosphere is directly dependant on the ability of humans to provide space for other species.
Comparing supply and demand, we see that in 2002, humanity's Ecological Footprint exceeded the Earth's biocapacity by more than 20 per cent (2.2 global hectares/person /1.8 global hectares/person = 1.2). In other words, in 2002 it took more than one year and two months to regenerate the resources humanity consumed in that one year. Footprint practitioners have named this phenomenon "ecological overshoot". Global demand began outpacing supply only recently, beginning in the 1980s. In 1961, for example, it took only 0.5 years worth of planetary production to regenerate what was used in that year, as shown in Figure 1 below. 
B O X 1 Global Footprint Network: its goals and strategies
Global Footprint Network, a sustainability think tank established in 2003, seeks to make the planet's ecological limits central to decision-making by governments, businesses and households. It does this with its more than 50 partner organizations by increasing the effectiveness and reach of the Ecological Footprint, strengthening the Footprint community, standardizing the tool, and building wide support for bringing human demands in line with Earth's limited resources.
Standardization will improve the quality and comparability of Footprint applications across the world. It will establish further credibility with the scientific community and government agencies, and, ultimately, spread Footprint technology more widely and quickly. More on the science behind the Ecological Footprint, and examples of how it has been used to advance sustainability, can be found on the website www.footprintnetwork.org. 
IV. OVERSHOOT AND ECOLOGICAL DEFICIT
It is possible to exceed global biocapacity, entering overshoot, because trees can be harvested faster than they re-grow, fisheries can be depleted more rapidly than they restock and CO 2 can be emitted into the atmosphere more quickly than ecosystems can sequester it. With humanity's current demand on nature, overshoot is no longer merely a local but, rather, a global phenomenon. Now we are not only consuming nature's interest but also invading its capital. Overshoot causes the liquidation of natural capital: carbon accumulates in the atmosphere, fisheries collapse, deforestation spreads, biodiversity is lost and freshwater becomes scarce. Efficiency gains have helped to some extent: humanity's Ecological Footprint has grown more slowly than its economic activities. Still, human demand on nature has risen steadily to a level where the human economy is now in global ecological overshoot.
V. APPLICATIONS OF ECOLOGICAL FOOTPRINT ACCOUNTS
The Ecological Footprint can be applied at all scales, ranging from single products to humanity as a whole. It is a useful tool to help budget limited natural capital. Footprint calculations also demonstrate four complementary ways in which ecological deficits can be reduced or eliminated:
• use resource-efficient technology to reduce the demand on natural capital; • reduce human consumption while preserving quality of life. For example, reduce the need for fossil fuels by making cities pedestrian friendly; • lower the size of the human family in equitable and humane ways, so that total consumption decreases even if per capita demand remains unchanged; and • invest in natural capital. For example, implement resource extraction methods that increase rather than compromise the land's biological productivity, thereby increasing supply.
There have been Footprint applications on every continent. Global and national accounts have been reported in headlines worldwide, and over 100 cities or regions have assessed their Ecological Footprint (see some examples in Box 2). In California, Sonoma County's Footprint project "Time to Lighten Up" has inspired every city in the county to sign up for the Climate Saver Initiative of the International Council for Local Environmental Initiatives (ICLEI) -also known as Local Governments for Sustainability. Wales has adopted the Ecological Footprint as its headline indicator for sustainability. WWF International, one of the world's most influential conservation organizations, uses the Ecological Footprint in its communication and policy work for advancing conservation and sustainability.
Government agencies, particularly in Europe, have studied the implications of Ecological Footprint results, and have re-examined the significance of carrying-capacity. A number of national ministers have repeatedly used the concept, including French President Jacques Chirac in his speech to the World Summit on Sustainable Development in Johannesburg. Larger media outlets are picking up the ideas: The Economist titled its July 2002 insert on the global environment "How many planets?" based on a Footprint assessment that showed it would take three planet Earths if all people lived OECD lifestyles.
VI. AN INDICATOR FOR "STRONG" AND "WEAK" SUSTAINABILITY
By monitoring human use of renewable natural capital, Ecological Footprint accounts provide guidance for sustainability: a Footprint smaller than the available biocapacity is a necessary condition for "strong sustainability", a stance which asserts that securing people's well-being necessitates maintaining natural capital. 
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B O X 2 Footprint applications in public policy
MUNICIPAL APPLICATIONS There may well be over 100 Ecological Footprint studies for cities, ranging from student projects to comprehensive analyses of a metropolitan area's demand on nature. London, for instance, has already undergone three rounds. In 1995, urban sustainability specialist Herbert Girardet estimated that the UK capital's Footprint was 125 times the size of the city itself. In other words, in order to function, London required an area the size of the entire productive land surface in the UK to provide the resources the city used and to dispose of its pollutants and waste. In 2000, under the leadership of Mayor Ken Livingstone, London commissioned a more detailed Ecological Footprint study called "City Limits". The report, sponsored by organizations including the Chartered Institution of Wastes Management, the Institution of Civil Engineers (ICE) and the Biffaward Programme on Sustainable Resource Use, was produced by Best Foot Forward and was launched in September 2002. Results for the city and its 7 million inhabitants are available at www.citylimitslondon.com.
To respond to the challenges identified by the "City Limits" report, London Remade, a business membership organization supported by over 300 of the capital's major businesses and higher education institutions, wanted to analyze possible steps for reducing London's Footprint. In collaboration with London First, a waste management partnership, it commissioned consulting companies WSP Environmental and Natural Strategies to identify the reduction potential in a project called "Toward Sustainable London: Reducing the Capital's Ecological Footprint". The first two of four reports, "Determining London's Ecological Footprint" and "Priority Impact Areas for Action", are available at www.londonremade.com or www.londonfootprint.com.
In 2005, the city of Cardiff completed a comprehensive Footprint study and made their results available at www.cardiff.gov.uk/sustainabledevelopment.
Others have studied aspects of city living using the Ecological Footprint. For instance, the Sustainable Consumption Group of the Stockholm Environment Institute at York has led a number of studies of cities and regions (www.regionalsustainability.org; www.oneplanetliving.org). They also contributed, with BioRegional, to a WWF-UK report called "One Planet Living in the Thames Gateway", which identifies Footprint-saving potential for greener urban developments. The report is available at www.wwf.org.uk/filelibrary/pdf/thamesgateway.pdf.
ICLEI-Local Governments for Sustainability and Global Footprint Network have joined forces to help cities around the world (including ICLEI's 600 member cities) with the Ecological Footprint, in order to help them advance sustainability. See www.iclei.org.
Bill Dunster is one of the UK's leading ecological architects, whose architectural practice designed BedZED in collaboration with the NGO BioRegional (www.bioregional.com). BedZED (or Beddington Zero fossil Energy Development) is a mixed development urban village with high standards for minimizing energy and water needs, reducing sprawl and drawing on renewable energy resources. The development also mixes housing types and integrates homes, workplaces and leisure facilities. BedZED is an attempt at "One Planet Living", i.e., making lifestyles possible that would be replicable worldwide, within the means of one planet. Dunster and BioRegional used the Footprint as a management tool: to set targets, and later to check to what extent the objectives were realized. More on his work and on the BedZED development can be found at www.zedfactory.com. NATIONAL AND REGIONAL APPLICATIONS A number of national and regional Footprint studies have contributed to policy discussions, some in close cooperation with government agencies. For example:
Wales (population 2,900,000). In March 2001, the National Assembly for Wales adopted the Ecological Footprint as their headline indicator for sustainability, making Wales the first nation to do so. The first report was commissioned through WWF-Cymru (the Welsh section of World-Wide Fund for Nature) and executed by Best Foot Forward. This report details Welsh energy, transportation and materials management, and can be found at www.wwf-uk.org/filelibrary/pdf/walesfootprint.pdf. By inviting wide public participation and comment on the study before it was released, it was able to generate strong local buy-in. As a result, the launch of the study received countywide media coverage and built the groundwork for a subsequent campaign. The latter resulted in all municipalities in Sonoma committing simultaneously to reduce their CO 2 emissions by 20 per cent, making it the first US county to do so. To meet this commitment, they established programmes that track progress towards meeting their reduction goal. The Sonoma Footprint study is available at www.sustainablesonoma.org/projects/scefootprint.html.
Six southern regions of Italy. Commissioned by WWF-Italy, the policy think-tank CRAS produced a study comparing the six southern regions of Italy. The study is available at www.cras-srl.it/pubblicazioni/32.pdf.
INTERNATIONAL APPLICATIONS
The European Parliament commissioned a comparative study on the application of Ecological Footprinting to sustainability, which included case studies exploring potential uses of the Footprint in international legislation.
Some argue that "strong sustainability" is too stringent, since technology and knowledge can compensate for lost ecological assets. While this can be debated, even managing for "weak sustainability" requires reliable accounting of assets. Hence, by measuring the overall supply of, and human demand on, regenerative capacity, the Ecological Footprint serves as an ideal tool for tracking progress, setting targets and driving policies for sustainability.
VII. WHAT'S IN IT FOR LOCAL GOVERNMENTS?
Ecological Footprint accounts allow governments to track a city or region's demand on natural capital, and to compare this demand with the amount of natural capital actually available. The accounts also give governments the ability to answer more specific questions about the distribution of these demands within their economy. In other words, it gives them information about their resource metabolism.
For example, Footprint accounts reveal the ecological demand associated with residential consumption, the production of value-added products, and the generation of exports. They also help assess the ecological capacity embodied in the imports upon which a region depends. This can shed light on the region's constraints or future liabilities in comparison with other regions of the world, and identify opportunities to defend or improve the local quality of life. Footprint accounts help governments become more specific about sustainability in a number of ways. The accounts provide a common language and a clearly defined methodology that can be used to support staff training and to communicate about sustainability issues with other levels of government or with the public. Footprint accounts add value to existing data sets on production, trade and environmental performance by providing a comprehensive way to interpret them. For instance, the accounts can help guide "environmental management systems" by offering a framework for gathering and organizing data, setting targets and tracking progress. The accounts can also serve as environmental reporting requirements, and inform strategic decision-making for regional economic development.
In addition, monitoring demand and supply of natural capital allows governments to:
• build a region's competitiveness by monitoring ecological deficits, since over time these deficits could become an increasing economic liability; • stay aligned with the business community's increasing focus on sustainability as a way of decreasing future vulnerability; • manage common assets more effectively. Without an effective metric, these assets are typically undervalued and their contribution to society is not systematically assessed nor included in strategic planning; • have access to an early warning device for long-term security that recognizes emerging scarcities and identifies global trends; • monitor the combined impact of ecological pressures that are more typically evaluated independently, such as climate change, fisheries collapse, loss of cropland, forestry overharvesting and urban sprawl; • identify local and global possibilities for climate change mitigation, and examine the tradeoffs between different approaches to atmospheric CO 2 reduction; and • test policy options for future viability and possible unintended consequences. For instance, it supports urban design processes, opens dialogue with stakeholders, helps manage expectations, provides a platform for sustainability management systems, supports training for sustainability, allows for ecological risk assessments, and helps explain past successes more effectively.
The global effort for sustainability will be won, or lost, in the world's cities, where urban design may influence over 70 per cent of people's Ecological Footprint. High-Footprint cities can reduce this demand on nature greatly with existing technology. Many of these savings also cut costs and make cities more liveable. Since urban infrastructure is longlasting and influences resource needs for decades to come, infrastructure decisions make or break a city's future. Which cities are building future resource traps, which ones are building opportunities for resource efficient and more competitive lifestyles?
Without regional resource accounting, governments can easily overlook or fail to realize the extent of these kinds of opportunities and threats. The Ecological Footprint, a comprehensive, science-based resource accounting system that compares people's use of nature with nature's ability to regenerate, helps eliminate this blind spot.
